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ORIGINAL ARTICLE

Satisfaction with life and SF-36 vitality predict risk of ischemic heart disease:
a prospective cohort study

Cathrine Lawaetz Wimmelmanna,b , Naja Kirstine Andersena, Marie Stjerne Grønkjaera,
Emilie Rune Hegelunda,c and Trine Flensborg-Madsena,b

aDepartment of Public Health, University of Copenhagen, Copenhagen, Denmark; bFaculty of Health and Medical Sciences, Center for
Healthy Aging, University of Copenhagen, Copenhagen, Denmark; cDepartment of Psychology, University of Copenhagen,
Copenhagen, Denmark

ABSTRACT
Objectives. The main objective of the current study was to investigate associations between two
aspects of well-being – satisfaction with life and vitality – and incidence of and mortality from ische-
mic heart disease. Study design. The Copenhagen Aging and Midlife Biobank (CAMB) was conducted
from 2009 to 2011 and was used as baseline data with 6750 individuals having complete information
on The Satisfaction with Life Scale (SWLS) and 6652 individuals with complete information on the
Short Form Health Survey (SF-36) vitality scale. Incidence of and mortality from ischemic heart disease
were assessed using Danish register data and a total of 349 CAMB individuals were registered with
either a diagnosis (n¼ 337) or had died (n¼ 12) from ischemic heart disease before the end of follow-
up (31 December 2017). The hazard ratios of ischemic heart disease according to satisfaction with life
and vitality scores were investigated using Cox proportional hazard regression adjusted for potential
covariates. Results. A one standard deviation increase on the SWLS was associated with an 18%
reduced risk of ischemic heart disease while a one standard deviation increase on the SF-36 vitality
scale was associated with a 24% reduced risk of ischemic heart disease after adjustment for baseline
socio-demographic factors. These associations remained when separately adjusting for lifestyle, object-
ive health, and social factors, but became non-significant when adjusting for self-reported health.
Conclusion. Our study indicates that both psychological and health-related components of wellbeing
are important in relation to ischemic heart disease.
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Introduction

In 2015, ischemic heart disease (IHD), also called coronary
heart disease (CHD), affected 110 million people worldwide
and resulted in 8.9 million deaths, making IHD the most
common cause of death globally [1,2]. Research aiming at
identifying individuals with an increased risk of developing
IHD is therefore continually of great importance.

It is well established that both genetics [3] and a broad
range of lifestyle factors are associated with the risk of IHD,
including smoking [4], physical inactivity [5], overweight [6]
and type-2 diabetes [4,7]. In addition, there is solid evidence
that psychological factors are potential risk factors. While
the majority of this research has proposed negative psycho-
logical characteristics such as depression [8–11], stress [12]
and hostility [13] as risk factors for IHD, a growing body of
research has investigated the potential protective role of
positive psychological characteristics [14–16]. Thus, life
enjoyment has been found to be associated with reduced
risk of cardiovascular disease (CVD) incidence and mortal-
ity among men but not among women [17], while poor
quality of life has been found to be associated with a higher
risk of IHD among women but not among men [18].

Furthermore, a recent Italian study found that both physical
and mental health-related quality of life were associated
with reduced short-term risk (<5 years) of developing CVD
[19]. Thus, overall there is evidence suggesting that general
psychological wellbeing and positive affectivity are associ-
ated with a reduced risk of IHD [14,16], though results are
somewhat inconsistent regarding differences between men
and women (possibly due to different study samples,
designs, and operationalizations of wellbeing). Also, it
remains unclear what aspects of psychological wellbeing are
protective of later IHD.

Satisfaction with life and vitality are two key aspects of
psychological wellbeing that both consistently have been asso-
ciated with physical health including heart disease. More spe-
cifically, satisfaction with life has been suggested to protect
against illness in general [20], to predict a reduced risk of all-
cause mortality [21] and mortality from CVD in healthy pop-
ulations [22]. Furthermore, reduced levels of satisfaction with
life and vitality have been observed among individuals with
IHD [23,24] and health-related quality of life (including a
vitality scale) has been associated with other IHD risk factors
such as smoking and having a history of heart disease [25].

CONTACT Cathrine Lawaetz Wimmelmann calw@sund.ku.dk Department of Public Health, University of Copenhagen, Øster Farimagsgade 5A, P.O. Box
2099, Copenhagen 1014, Denmark
� 2021 Informa UK Limited, trading as Taylor & Francis Group

SCANDINAVIAN CARDIOVASCULAR JOURNAL
2021, VOL. 55, NO. 3, 138–144
https://doi.org/10.1080/14017431.2021.1872796

http://crossmark.crossref.org/dialog/?doi=10.1080/14017431.2021.1872796&domain=pdf&date_stamp=2021-05-23
http://orcid.org/0000-0002-8718-1654
http://www.tandfonline.com


Only a few prospective studies have investigated associations
of satisfaction with life and vitality with the risk of IHD [14]
and these studies have suggested that both satisfaction with
life [26] and vitality [27] were protective of IHD among men
and women. Furthermore, studies investigating the relative
importance of satisfaction with life and vitality, for later
development of IHD are currently lacking and especially
studies that adjust for a range of behavioral factors, social fac-
tors, and health factors including solid objective and subject-
ive measures are scarce. Such studies would contribute with
further knowledge of the relative protective influence of dif-
ferent aspects of psychological wellbeing for IHD.

The main aim of this study, therefore, was to prospect-
ively investigate associations of satisfaction with life and
vitality (measured using two reliable and well-validated
measures) with IHD among a large Danish community sam-
ple followed over eight years. Satisfaction with life has been
defined as a cognitive process in which individuals evaluate
their lives as a whole based on their own set of criteria [28],
while vitality refers to the presence of energy and absence of
fatigue. It may be argued that while satisfaction with life
reflects a general evaluation of life, vitality comprises a
larger somatic component and may be more closely related
to an individual’s health functioning [29]. Based on the
existing literature, we expected that higher satisfaction with
life and higher vitality was associated with reduced risk of
IHD incidence and mortality with vitality being the more
important wellbeing factor for IHD.

Methods

Study sample

The present study consisted of participants from The
Copenhagen Aging and Midlife Biobank (CAMB) [30].
CAMB is a follow-up study of three different birth cohorts;
“the Copenhagen Perinatal Cohort”, “the Metropolit 1953
Danish male birth cohort” and “the Danish Longitudinal
Study on Work, Unemployment and Health”. From these
three birth cohorts, 17,936 members were invited to partici-
pate in the CAMB study, which consisted of a clinical exam-
ination and a comprehensive questionnaire and was
conducted from 2009 to 2011. Written consent was collected
for all participants prior to examination. A total of 7243
individuals participated in CAMB corresponding to a par-
ticipation rate of 40.4%. Participants who had an IHD diag-
nosis prior to baseline assessment (n¼ 360) were excluded
from the study. Thus, the current study sample included the
6750 participants who had complete information on the sat-
isfaction with life scale and sex and the 6652 participants
who had complete information on the vitality scale and sex.
The mean age of the study sample was 54.45 years (3.88).

Measures

Outcome
Ischemic heart disease (IHD). Information on the incidence
of IHD was derived from the Danish National Patient

Register, where all patient contacts at Danish hospitals are
registered since 1977. We defined IHD diagnoses as ICD-8
codes 410–414 and ICD-10 codes I20–I25. Furthermore, the
Danish Cause of Death Register was used to obtain informa-
tion about mortality from IHD and a combined variable
indicating either IHD incidence or mortality was con-
structed and used as an outcome in all analyses. The end of
follow-up was 31 December 2017.

Predictors
Satisfaction with life. Satisfaction with life was measured
using the Satisfaction with Life Scale (SWLS) [31], which
was applied as part of the CAMB questionnaire. SWLS con-
sists of five statements (e.g. “I am satisfied with my life”)
with response options on a Likert scale from 1 (“strongly
disagree”) to 7 (“strongly agree”). The scores are summed to
a total SWLS score ranging from 5 to 35 with higher scores
indicating higher satisfaction with life. For the analyses in
the current study, the SWLS was transformed to range from
0 to 30. Cronbach’s alpha for the five SWLS items was 0.91.

Vitality. Vitality was measured using the vitality subscale of
the Danish version of the Short-Form Health Survey (SF-36)
[32]. SF-36 vitality was assessed with four questions on
energy and fatigue (e.g. “How much of the time during the
past 4 weeks did you feel full of pep?”). The four items are
answered on a Likert scale from 1 (“all of the time”) to 6
(“none of the time”). The raw sum-score was transformed
to a total score ranging from 0–100 with higher scores indi-
cating higher vitality. Cronbach’s alpha for the four SF-36
vitality items was 0.88.

Covariates
Socio-demographic factors. We obtained information on
the age and sex of the participants. Furthermore, using self-
reported information on school education and vocational
training, a continuous variable ranging from 8–17 years was
formed to measure educational length. See Mortensen et al.
[33] for a more detailed description.

Lifestyle factors. Body Mass Index (BMI) was calculated
based on the participant’s height and weight measured at
the CAMB clinical examination or self-reported height and
weight if the participant had not participated in the clinical
examination. Information on smoking status (current, previ-
ously or never), weekly alcohol consumption (number of
units) and weekly physical activity (0–2, 3–6, 7 or more
hours) were assessed as part of the CAMB questionnaire.

Chronic diseases. We calculated the Charlson Comorbidity
Index (CCI) scores based on data from the Danish National
Patient Register using the revised version of the CCI out-
lined in Quan et al. [34], which contains information on 12
chronic diseases (including cardiovascular diseases) weighted
according to how they predict 1-year mortality.
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Self-perceived health. Self-perceived health was assessed
with a single question: “How do you perceive your general
health at the moment?” as part of the CAMB questionnaire
with answers ranging from 1 (excellent) to 5 (poor). The
two answer categories indicating highest as well as the two
answer categories indicating lowest self-perceived health
were combined to construct a variable with three categories
of high, moderate and low self-perceived health, which was
used in the statistical analyses.

Social factors. Employment status (fulltime/self-employ-
ment, part-time/reduced hours job or unemployed/pension),
partner (yes/no) and social support (a binary variable speci-
fying having a friend to talk to when in need of support)
were also assessed as part of the CAMB questionnaire and
used in the statistical analyses.

Statistical analysis

Characteristics for participants with high, moderate and low
SWLS were examined with Chi-square tests and analyses of
variance according to the nature of the variable. Descriptive
statistics are presented as mean (standard deviation) in
the text.

We standardized SWLS scores and SF-36 vitality scores
and generated z-scores with a mean of 0 and a standard
deviation of 1. Hazard ratios (HR) with 95% confidence
intervals were calculated for the standardized scores using
Cox regression with age as the underlying timescale. The
assumption of proportional hazards was met. Participants
were followed from the CAMB examination day until 31
December 2017 or until the date of their first IHD diagnosis
(n¼ 337), date of death from IHD (n¼ 12), date of all-cause
death (n¼ 263) or date of immigration (n¼ 50), whichever
came first. In the text, hazard ratios are presented with con-
fidence intervals(CI) as HR(CI).

Associations of satisfaction with life and vitality with the
incidence of and mortality from IHD were analyzed in four
successive models: Model 1 (the basis model) adjusted for sex
and years of education; Model 2 adjusted for lifestyle factors;
Model 3 adjusted for chronic diseases (CCI score); Model 4
adjusted for self-perceived health; and Model 5 adjusted for
social factors in addition to the basis model. Preliminary analy-
ses showed no interaction between the measures of psycho-
logical wellbeing and sex, but as some previous studies [17,18]
present results stratified for sex, we report results for the total
sample as well as for men and women separately. We repeated
the analyses with a time lag of 3 years from baseline assess-
ment to minimize the risk of potential bias due to reverse
causation caused by the inclusion of IHD incidence and mor-
tality that occurred immediately after baseline assessment.

The level of significance was defined as a¼ 0.05 in
all analyses.

Results

Table 1 presents participant characteristics of the study
population according to tertiles of SWLS. In general,

compared with individuals in the lowest tertile of SWLS,
individuals in the top tertile of SWLS had longer education,
reported less alcohol consumption, were more frequently
non-smokers, more frequently reported to have a high level
of physical activity, had lower BMI, had fewer diagnoses of
chronic disease, more frequently reported to have high self-
perceived health, were more likely to have a partner, more
frequently reported to have social support, and were more
likely to currently be employed. At baseline, the mean
SWLS score was 26.61 (5.59) in the total sample and did
not differ between men and women while the mean SF-36
vitality score was 65.09 (19.49) with men scoring slightly
higher than women. A total of 349 IHD cases (IHD inci-
dence: 337 and mortality from IHD: 12) were registered
between baseline and 31 December 2017 (286 men and 63
women), corresponding to 5.2% of the total sample (6.2% in
men vs. 2.9% in women).

Table 2 presents results from the Cox regression inves-
tigating associations of SWLS with hazard of IHD for the
total sample and separately for men and women. Highly
significant negative associations were found between
SWLS and hazard of IHD in the total sample. More specif-
ically, for every 1 standard deviation increase in SWLS, we
found an HR of 0.79 (0.71; 0.87) and this association
remained after adjusting for sex and education, lifestyle
factors, chronic disease and social factors. However, the
association between SWLS and IHD became non-signifi-
cant when adjusting for self-perceived health. As indicated
by the non-significant interaction between SWLS and sex,
results did not differ substantially for men and women
though the observed HRs were slightly lower for women
(ranging from 0.70 to 0.79) than for men (from 0.81
to 0.87).

Table 1. Participant characteristics according to tertiles (low, moderate, high)
of the SWLS score.

Satisfaction with life

Low Moderate High

Men, n (%) 1331 (68.6) 1771 (69.6) 1504 (66.3)
Age, M (SD) 54.30 (3.83) 54.52 (3.85) 54.51 (3.97)
Education, M (SD) 12.34 (2.48) 12.91 (2.51) 13.25 (2.59)
Alcohol, M (SD) 13.47 (17.00) 12.08 (11.84) 11.53 (10.35)
Smoking, n (%)

Yes 676 (38.8) 604 (23.8) 464 (20.5)
No, but previously 710 (36.8) 1028 (40.5) 896 (39.6)
No 546 (28.4) 904 (35.7) 902 (39.9)

Physical activity, n (%)
Low 343 (17.8) 350 (13.8) 268 (11.9)
Moderate 694 (36.1) 987 (39.0) 796 (35.2)
High 886 (46.1) 1196 (47.2) 1195 (52.9)

Body Mass Index, M (SD) 26.57 (5.04) 26.14 (4.29) 25.89 (3.92)
Chronic diseases (CCI), M (SD) 0.49 (0.95) 0.36 (0.77) 0.30 (0.69)
Self-rated health, n (%)

Low 555 (28.7) 146 (5.8) 59 (2.6)
Moderate 986 (51.0) 1153 (45.4) 567 (25.0)
High 392 (20.3) 1240 (48.8) 1640 (72.4)

Partner, yes, n (%) 1331 (70.7) 2177 (87.5) 2060 (93.3)
Social support, yes, n (%) 1136 (58.6) 1749 (68.8) 1749 (77.1)
Work status, n (%)

Employed 1302 (68.5) 2250 (89.3) 2058 (91.9)
Flex 205 (10.8) 86 (3.4) 58 (2.6)
Unemployed 395 (20.7) 184 (7.3) 124 (5.5)

SWLS: Satisfaction with Life Scale; M: mean; SD: standard deviation; CCI:
Charlson Comorbidity Index.
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Results from the Cox regression investigating associa-
tions of SF-36 vitality with the hazard of IHD are pre-
sented in Table 3. Highly significant negative associations
were found between SF-36 vitality and hazard of IHD in
the total sample with a 1 standard deviation increase in
SF-36 vitality being associated with an HR of 0.74 (0.67;
0.81) for IHD and the association remained after adjusting
for sex and education, lifestyle factors, chronic disease and
social factors. However, again the association was attenu-
ated when adjusting for self-perceived health. Results did
not differ between men and women. Finally, the sensitivity
analyses using a 3-year time lag from baseline assessment
found no noteworthy changes in the estimates that all
remained significant.

Discussion

Main findings

Results from the current study showed that higher satisfac-
tion with life and vitality reduced the hazard of developing
IHD during the eight-year follow-up period among middle-
aged men and women. More specifically, a 1 standard devi-
ation increase in SWLS was associated with an 18% reduced
hazard of IHD, while a 1 standard deviation increase in vital-
ity was associated with a 24% reduced hazard of IHD when
adjusting for age, sex, and education. The results were not
explained by confounding from other well-known risk factors
including lifestyle (alcohol consumption, smoking, physical
activity, BMI), chronic diseases, or social factors (having a
partner, social support, work status). However, associations of
satisfaction with life with IHD and vitality with IHD attenu-
ated when adjusting for self-perceived health.

Comparison with previous research

A growing body of research has investigated the effect of
positive psychological wellbeing on the incidence of IHD
and overall this research is in line with the results of the
current study. A large review of the literature concluded
that various measures of psychological wellbeing (e.g. posi-
tive affect, optimism, quality of life, life enjoyment, and
health-related quality of life) exist that protect against CVD
including IHD [14]. However, only a few studies have inves-
tigated the effect of satisfaction with life and vitality on IHD
incidence and mortality. With regard to satisfaction with
life, Boehm et al. [26] investigated whether satisfaction with
a life measured across seven domains (satisfaction with job,
love, leisure, living standard, family, sex, self) was associated
with IHD incidence and mortality in the Whitehall II cohort
comprising 7956 men and women aged 39–63 years who
were followed over an average of 5.42 years. They found an
adjusted 12% reduced risk of IHD for every 1 standard devi-
ation increase in satisfaction with life averaged across the
seven domains, which is comparable to the effect of satisfac-
tion with life on IHD in our study (18%). With regard to
vitality, Kubzansky and Thurston [27] investigated the pro-
tective role of emotional vitality (measured using the vali-
dated “General Wellbeing Schedule” [35] for risk of IHD
over an average of 15 years among 6025 men and women
(mean age 47.5 years). The authors reported an effect of
emotional vitality on the incidence of IHD with an adjusted
relative risk ratio of 0.98 (0.97; 0.99) for every 1 unit
increase in the emotional vitality score, corresponding to an
11% reduced risk of IHD for every 1 standard deviation
increase (5.69). Thus, a substantially lower effect of emo-
tional vitality was found in the Kubzansky and Thurston
[27] study compared with the observed effect of SF-36

Table 2. Cox regression of associations between SWLS and IHD incidence or mortality. Standardized estimates are shown.

Cox regression models
N IHD cases
(men/women)

Total sample Men Women

HR (95% CI) HR (95% CI) HR (95% CI)

Age 349 (286/63) 0.79 (0.71; 0.87)�� 0.81 (0.73; 0.91)�� 0.70 (0.56; 0.87)��
Basis�(sex, age, education) 338 (280/58) 0.82 (0.74; 0.91)�� 0.84 (0.75; 0.94)� 0.75 (0.59; 0.95)�
Basisþ Lifestyle 327 (272/55) 0.85 (0.77; 0.94)� 0.87 (0.78; 0.98)� 0.79 (0.62; 1.00)
Basisþ Chronic diseases (CCI) 333 (277/56) 0.83 (0.75; 0.92)�� 0.85 (0.76; 0.95)� 0.74 (0.58; 0.94)�
Basisþ SRH 337 (279/58) 0.99 (0.87; 1.11) 1.00 (0.88; 1.14) 0.90 (0.68; 1.19)
Basisþ Social factors 326 (271/55) 0.80 (0.72; 0.90)�� 0.83 (0.73; 0.94)� 0.73 (0.55; 0.97)�
IHD: ischemic heart disease; HR: hazard ratio; CI: confidence interval; CCI: Charlson Comorbidity Index; SRH: self-rated health.��Significant at p< .001; �Significant at p< .05.

Table 3. Cox regression of associations between SF-36 vitality and IHD incidence or mortality.

Cox regression models N IHD cases (men/women)

Total sample Men Women

HR (95% CI) HR (95% CI) HR (95% CI)

Age 346 (284/62) 0.74 (0.67; 0.81)�� 0.73 (0.66; 0.82)�� 0.69 (0.56; 0.87)��
Basis�(sex, age, education) 335 (278/57) 0.76 (0.68; 0.84)�� 0.76 (0.68; 0.85)�� 0.72 (0.57; 0.92)�
Basisþ Lifestyle 325 (271/54) 0.79 (0.72; 0.88)�� 0.80 (0.72; 0.90)�� 0.77 (0.60; 0.98)�
Basisþ Chronic diseases (CCI) 330 (275/55) 0.76 (0.68; 0.84)�� 0.77 (0.68; 0.86)�� 0.72 (0.56; 0.92)�
Basisþ SRH 334 (277/57) 0.89 (0.78; 1.01) 0.90 (0.78; 1.04) 0.85 (0.62; 1.16)
Basisþ Social factors 324 (269/55) 0.74 (0.66; 0.82)�� 0.75 (0.67; 0.84)�� 0.69 (0.54; 0.90)�
Note: Standardized estimates are shown.
IHD: ischemic heart disease; HR: hazard ratio; CI: confidence interval; CCI: Charlson Comorbidity Index; SRH: self-rated health.��Significant at p< .001; �Significant at p< 0.05.
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vitality on IHD in the current study (24%). This difference
may reflect the use of emotional vitality versus SF-36 vital-
ity, as SF-36 vitality may be more closely related to health
status and physical functioning. Using the SF-36 question-
naire, a recent study investigated associations between
health-related quality of life and incidence of IHD in a large
sample of 17102 individuals who were followed over a
median of 4.2 years [19]. In this study, the SF-36 vitality
scale was associated with reduced risk of IHD, with individ-
uals in the highest quartile of SF-36 vitality having a 38%
reduced risk of IHD (HR: 0.62 (0.42; 0.93)) compared with
individuals in the lowest quartile of SF-36 vitality. Thus,
together with the findings of the current study, there seems
to be convincing indications that satisfaction with life and
especially SF-36 vitality are of great importance for the
development of IHD.

In general, the effects of psychological well-being on the
risk of IHD in men versus women are unclear. One Danish
study found a larger effect among women compared with
men [18], another study reported larger effects for men [17]
while Boehm et al. [26] reported that the relationship was
comparable for men and women. In our study, the associa-
tions between psychological wellbeing and IHD did not dif-
fer between men and women. However, we observed a
tendency towards a larger positive effect of especially satis-
faction with life in women compared with men, indicated
by the lower HR among women. Thus, it may be that satis-
faction with life is more important for physical health in
women than in men. Furthermore, associations were gener-
ally less pronounced among women in our study than
among men, which probably reflect differences in statis-
tical power.

Interpretation of the findings

Several potential pathways may explain the observed link
between satisfaction with life and vitality and risk of IHD,
which was found in the current study. One possible explan-
ation is that high satisfaction with life and vitality has a dir-
ect positive effect on health. This notion is supported by
consisting of findings linking positive effect and high psy-
chological wellbeing to better immune functions, lower
inflammatory levels, reduced cortisol levels, lower heart rate
and lower blood pressure [36,37]. Thus, there is consider-
able evidence linking positive psychological states to physio-
logical health outcomes that indicate cardiovascular function
and are relevant for the risk of developing IHD.

Another possible explanation is that satisfaction with life
and vitality has an indirect positive effect on the risk of
developing IHD. Individuals high on psychological wellbeing
are more likely to engage in healthy behaviors such as regu-
lar physical activity and not smoke [38], which are known
to be protective of IHD [39]. Additionally, individuals with
high well-being may more frequently engage in social activ-
ities and have greater social support, which has also shown
to be protective of IHD [40,41]. An indirect explanation
mediated by health behaviors is supported by our descrip-
tive results finding marked differences in lifestyle and social

factors between participants with high and low satisfaction
with life (see Table 1). However, in our study, the associ-
ation between psychological wellbeing and IHD remained
when adjusting for lifestyle factors as well as social factors
suggesting that improved health behavior at least not fully
explains the protective effect of satisfaction with life
and vitality.

In the current study, self-perceived health was the only
investigated confounder that substantially attenuated the
associations of satisfaction with life and vitality with the risk
of IHD incidence or mortality. This may reflect an overlap
between the concepts of psychological wellbeing and self-
perceived health as self-perceived health involves the per-
sonal perception of their own health and not solely reflects
objective health status. Additionally, our results indicate that
the protective effect of vitality on IHD is more pronounced
than the protective effect of satisfaction with life on IHD.
This may partly be explained by the fact that SF-36 vitality
to a higher degree than SWLS comprises a physical compo-
nent of wellbeing.

Methodological considerations

Major strengths in the present study include the prospective
design, a large community-based sample comprising three
cohort studies, two different self-reported measures of psy-
chological wellbeing at baseline, extensive information on
potential confounding factors and access to nationwide
population-based registers of IHD diagnoses. The prospect-
ive design minimized recall bias and in addition, allowed us
to investigate the possible effects on IHD over a time span
of up to 8 years in a period of life when the incidence of
IHD begins to increase [42]. Additionally, the inclusion of
two different measures of psychological wellbeing enabled
us to investigate the relative importance of each measure,
which has not been done in other studies. While SWLS is a
purely psychological scale (satisfaction with life in general),
the SF-36 vitality scale integrated a larger somatic compo-
nent of energy and fatigue, and our results thus suggest that
both aspects are important. Six different statistical models
were investigated to account for potential confounding fac-
tors, including measures of both self-reported and objective
health at baseline. However, as in all observational studies,
there may have been unrecognized confounding; thus, fac-
tors such as health motivation, anger and hostility [13] were
not included in the analyses as the appropriate data were
not available.

In Denmark, all residents have equal and free healthcare;
however, we cannot exclude the possibility that individuals
with early symptoms of undiagnosed heart problems at
baseline had lower satisfaction with life and vitality. Thus,
given the multifaceted etiology of IHD, it is possible that
early-stage health problems related to this diagnosis were
present but not diagnosed at baseline and that the results
partly reflect reverse causation. However, inserting a time
lag of three years did not change the results noteworthily
and neither did adjustment for baseline objective health,
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which indicates that reverse causation was not a substantial
problem in this study.

A limitation is the relatively low participation rate in
CAMB (40.4%) which may have resulted in selection bias.
For example, it is likely that participants and non-partici-
pants differ with regard to the level of education and gen-
eral health [30] with mainly the most resourceful with
higher psychological wellbeing having participated in
CAMB. Additionally, as register information was available
for both participants and non-participants, we know that
there was a slightly higher rate of IHD incidence and mor-
tality among non-participants (5.9% versus 5.2%). Thus, the
effect of psychological well-being on IHD may possibly have
been underestimated in the current study.

The study did not have sufficient power for analyses of
subgroups of IHD diagnoses. However, as IHD includes sev-
eral diagnosis codes in ICD-10, separate analyses for sub-
groups of diagnoses should optimally be conducted to
evaluate potential differences in associations for each of the
psychological wellbeing measures. Finally, all members of
the included cohorts were in their midlife years at baseline
and thus it is uncertain whether the current results can be
generalized to other age groups or beyond the
Danish population.

In summary, there is a growing interest in investigating
the influence of positive psychological constructs on the risk
for developing IHD. The current study contributes to this
literature by emphasizing the importance of two different
aspects of psychological wellbeing – satisfaction with life
and vitality, with vitality exerting the largest effect on IHD
incidence or mortality. Future studies should investigate
whether interventions aimed to improve specific aspects of
psychological wellbeing may reduce the risk of IHD.

Acknowledgments

The authors thank Kirsten Avlund, Helle Bruunsgaard, Nils-Erik
Fiehn, Ase Marie Hansen, Poul Holm-Pedersen, Rikke Lund, Erik
Lykke Mortensen, and Merete Osler who initiated and established the
Copenhagen Aging and Midlife Biobank from 2009 to 2011. They also
thank the staff at the Institute of Public Health, University of
Copenhagen and the National Research Center for the Working
Environment who undertook the CAMB data collection.

Disclosure statement

No potential conflict of interest was reported by the author(s).

Funding

This study was funded by a grant from IMK Almene Fonden. IMK
Almene Fonden has not been involved in any part of the study.

ORCID

Cathrine Lawaetz Wimmelmann http://orcid.org/0000-0002-
8718-1654

References

[1] Vos T, Allen C, Arora M, et al. Global, regional, and national
incidence, prevalence, and years lived with disability for 310
diseases and injuries, 1990-2015: a systematic analysis for the
Global Burden of Disease Study 2015. Lancet. 2016;388(10053):
1545–1602.

[2] Wang H, Naghavi M, Allen C, et al. Global, regional, and
national life expectancy, all-cause mortality, and cause-specific
mortality for 249 causes of death, 1980-2015: a systematic ana-
lysis for the Global Burden of Disease Study 2015. Lancet.
2016;388(10053):1459–1544.

[3] Elosua R, Sayols-Baixeras S. The genetics of ischemic heart dis-
ease: from current knowledge to clinical implications. Rev Esp
Cardiol. 2017;70(9):754–762.

[4] Khot UN, Khot MB, Bajzer CT, et al. Prevalence of conven-
tional risk factors in patients with coronary heart disease.
JAMA. 2003;290(7):898–904.

[5] Kyu HH, Bachman VF, Alexander LT, et al. Physical activity
and risk of breast cancer, colon cancer, diabetes, ischemic heart
disease, and ischemic stroke events: systematic review and
dose-response meta-analysis for the Global Burden of Disease
Study 2013. BMJ. 2016;354:i3857.

[6] Lu Y, Hajifathalian K, Ezzati M, et al. Metabolic mediators of
the effects of body-mass index, overweight, and obesity on cor-
onary heart disease and stroke: a pooled analysis of 97 pro-
spective cohorts with 1� 8 million participants. Lancet. 2014;
15(3839921):970–983.

[7] Huxley R, Barzi F, Woodward M. Excess risk of fatal coronary
heart disease associated with diabetes in men and women:
meta-analysis of 37 prospective cohort studies. BMJ. 2006;
332(7533):73–78.

[8] Gan Y, Gong Y, Tong X, et al. Depression and the risk of cor-
onary heart disease: a meta-analysis of prospective cohort stud-
ies. BMC Psychiatry. 2014;14(1):371.

[9] Serrano CV, Jr, Setani KT, Sakamoto E, et al. Association
between depression and development of coronary artery dis-
ease: pathophysiologic and diagnostic implications. Vasc Health
Risk Manag. 2011;7:159–164.

[10] Rugulies R. Depression as a predictor for coronary heart dis-
ease: a review and meta-analysis. Am J Prev Med. 2002;23(1):
51–61.

[11] Dhar AK, Barton DA. Depression and the link with cardiovas-
cular disease. Front Psychiatry. 2016;7:33.

[12] Bunker SJ, Colquhoun DM, Esler MD, et al. “Stress” and cor-
onary heart disease: psychosocial risk factors. Med J Aust. 2003;
178(6):272–276.

[13] Chida Y, Steptoe A. The association of anger and hostility with
future coronary heart disease: a meta-analytic review of pro-
spective evidence. J Am Coll Cardiol. 2009;53(11):936–946.

[14] Boehm JK, Kubzansky LD. The heart’s content: the association
between positive psychological well-being and cardiovascular
health. Psychol Bull. 2012;138(4):655–691.

[15] Lundgren O, Garvin P, Jonasson L, et al. Psychological resour-
ces are associated with reduced incidence of coronary heart dis-
ease. An 8-year follow-up of a community-based Swedish
sample. Int J Behav Med. 2015;22(1):77–84.

[16] Davidson KW, Mostofsky E, Whang W. Don’t worry, be happy:
positive affect and reduced 10-year incident coronary heart dis-
ease: the Canadian Nova Scotia Health Survey. Eur Heart J.
2010;31(9):1065–1070.

[17] Shirai k, Hiroyasu I, Tetsuya O, et al. Perceived life enjoyment
and risks of cardiovascular disease incidence and mortality.
Perspect Clin Res. 2009;120(11):956–963.

[18] Mikkelsen SS, Mortensen EL, Flensborg-Madsen T. A prospect-
ive cohort study of quality of life and ischemic heart disease.
Scand J Public Health. 2014;42(1):60–66.

[19] Bonaccio M, Di Castelnuovo A, Costanzo S, et al. Health-
related quality of life and risk of composite coronary heart

SCANDINAVIAN CARDIOVASCULAR JOURNAL 143



disease and cerebrovascular events in the Moli-sani study
cohort. Eur J Prev Cardiol. 2018;25(3):287–297.

[20] Veenhoven R. Healthy happiness: effects of happiness on phys-
ical health and the consequences for preventive health care. J
Happiness Stud. 2008;9(3):449–469.

[21] Xu J, Roberts RE. The power of positive emotions: it’s a matter
of life or death—subjective well-being and longevity over 28
years in a general population. Health Psychol. 2010;29(1):9–19.

[22] Chida Y, Steptoe A. Positive psychological well-being and mor-
tality: a quantitative review of prospective observational studies.
Psychosom Med. 2008;70(7):741–756.

[23] Keyes CL. The nexus of cardiovascular disease and depression
revisited: the complete mental health perspective and the mod-
erating role of age and gender. Aging Ment Health. 2004;8(3):
266–274.

[24] Torres MS, Calderon SM, D�ıaz IR, et al. Health-related quality
of life in coronary heart disease compared to norms in Spanish
population. Qual Life Res. 2004;13(8):1401–1407.

[25] Zhang JP, Pozuelo L, Brennan DM, et al. Association of SF-36
with coronary artery disease risk factors and mortality: a
PreCIS study. Prev Cardiol. 2010;13(3):122–129.

[26] Boehm JK, Peterson C, Kivimaki M, et al. Heart health when
life is satisfying: evidence from the Whitehall II cohort study.
Eur Heart J. 2011;32(21):2672–2677.

[27] Kubzansky LD, Thurston RC. Emotional vitality and incident
coronary heart disease: benefits of healthy psychological func-
tioning. Arch Gen Psychiatry. 2007;64(12):1393–1401.

[28] Pavot W, Diener E. Review of the satisfaction with life scale.
In: Diener E, editor. Assessing well-being. Dordrecht (The
Netherlands): Springer; 2009. p. 101–117.

[29] Gallagher MW, Lopez SJ, Preacher KJ. The hierarchical struc-
ture of well-being. J Pers. 2009;77(4):1025–1050.

[30] Avlund K, Osler M, Mortensen EL, et al. Copenhagen aging
and midlife biobank (CAMB): an introduction. J Aging Health.
2014;26(1):5–20.

[31] Diener ED, Emmons RA, Larsen RJ, et al. The satisfaction with
life scale. J Pers Assess. 1985;49(1):71–75.

[32] Bjorner JB, Thunedborg K, Kristensen TS, et al. The Danish
SF-36 Health Survey: translation and preliminary validity stud-
ies. J Clin Epidemiol. 1998;51(11):991–999.

[33] Mortensen EL, Flensborg-Madsen T, Molbo D, et al. The rela-
tionship between cognitive ability and demographic factors in
late midlife. J Aging Health. 2014;26(1):37–53.

[34] Quan H, Li B, Couris CM, et al. Updating and validating the
Charlson Comorbidity Index and Score for Risk Adjustment in
hospital discharge abstracts using data from 6 countries. Am J
Epidemiol. 2011;173(6):676–682.

[35] Dupuy HJ. The psychological general well-being index. In:
Wenger NK, Mattson ME, Furberg CD, Elinson J, editors.
Assessment of quality of life in clinical trials of cardiovascular
therapies. New York, NY: Le Jacq Publishing; 1978. p. 170–183.

[36] Steptoe A, Dockray S, Wardle J. Positive affect and psychobio-
logical processes relevant to health. J Pers. 2009;77(6):
1747–1776.

[37] DuBois CM, Beach SR, Kashdan TB, et al. Positive psycho-
logical attributes and cardiac outcomes: associations, mecha-
nisms, and interventions. Psychosomatics. 2012;53(4):303–318.

[38] Lyubomirsky S, King L, Diener E. The benefits of frequent
positive affect: does happiness lead to success? Psychol Bull.
2005;131(6):803–855.

[39] Djouss�e L, Driver JA, Gaziano JM. Relation between modifiable
lifestyle factors and lifetime risk of heart failure. JAMA. 2009;
302(4):394–400.

[40] Vogt TM, Mullooly JP, Ernst D, et al. Social networks as pre-
dictors of ischemic heart disease, cancer, stroke and hyperten-
sion: incidence, survival and mortality. J Clin Epidemiol. 1992;
45(6):659–666.

[41] Valtorta NK, Kanaan M, Gilbody S, et al. Loneliness and social
isolation as risk factors for coronary heart disease and stroke:
systematic review and meta-analysis of longitudinal observa-
tional studies. Heart. 2016;102(13):1009–1016.

[42] Mozaffarian D, Benjamin EJ, Go AS, et al. Heart disease and
stroke statistics-2015 update: a report from the American Heart
Association. Circulation. 2015;131(4):e29.

144 C. L. WIMMELMANN ET AL.


	Abstract
	Introduction
	Methods
	Study sample
	Measures
	Outcome
	Ischemic heart disease (IHD)

	Predictors
	Satisfaction with life
	Vitality

	Covariates
	Socio-demographic factors
	Lifestyle factors
	Chronic diseases
	Self-perceived health
	Social factors


	Statistical analysis

	Results
	Discussion
	Main findings
	Comparison with previous research
	Interpretation of the findings
	Methodological considerations

	Acknowledgments
	Disclosure statement
	Funding
	Orcid
	References


